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57 ABSTRACT 

An improved gag member for an indirect extrusion ap 
paratus wherein a billet material is held within an 
open ended container with a die at one end of the 
container and the gag member at the other end; the 
gag member being used to move the container over 
the die and the billet material through the die. The im 
proved gag member has a front face engaging the end 
of the container; and a cavity is formed in the front 
face in alignment with the bore of the container. In an 
extrusion operation, billet material is held in the cavity 
of the gag member and the entire amount of material 
held in the container is extruded through the die 
member. 

15 Claims, 3 Drawing Figures 
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INDIRECT EXTRUSION 

BACKGROUND OF THE INVENTION 

With presently constructed indirect extrusion 
presses, billet material is extruded through a die means 
held in a die assembly positioned at one end of the con 
tainer into which the billet material is loaded. The con 
tainer is an open ended container and a gag means is 
provided at the end remote from the die means for clos 
ing the bore of the container. This gag means is typi 
cally mounted on the end of a hydraulically actuated 
ram and is used to telescope the container over the die 
assembly and the billet material held therein is, thus, 
extruded through the die means. 
With conventional indirect extrusion presses, the en 

tire billet held in the container is not extruded. Instead, 
the extrusion process is stopped before the die means 
reaches the gag member. This is done so as to prevent 
damage to the die means which might otherwise occur 
if the extrusion were to continue until the gag means 
struck the die means. Also, the billet is not completely 
extruded because the flow pattern of the material in the 
billet changes drastically as the final amount of materi 
al is extruded. More particularly, during extrusion of a 
billet of material, the material immediately behind the 
die flows. This flow results from material around the 
edges of the billet being forced toward the openings in 
the center of the die means. Generally, the flow pattern 
which is produced extends backwardly into the billet 
material for only a short distance. As the extrusion 
proceeds and the die and gag means approach each 
other, the room required for the normal flow of materi 
all behind the die means is decreased and eventually 
eliminated. As this occurs, the pressure needed for ef 
fecting extrusion of the final portion of the billet 
material increases greatly as does the flow pattern; and 
this generally results in distortion of the product being 
extruded. 

In view of the above, it has been the general practice 
to stop the extrusion before the die and gag means con 
tact each other to leave a butt of billet material in the 
container. This, in turn, requires that the butt be 
removed from the container and severed from the ex 
truded product before the next extrusion operation 
may be started. The butt material from the extrusion is 
then reprocessed and used to form new billets. With 
conventional indirect extrusion presses as described 
above, the production of the butt during each extrusion 
operation and the necessity of reprocessing this materi 
all before it can be used adds to the overall cost of the 
extruded products. - 

SUMMARY OF THE INVENTION 

In accordance with the teachings of the present in 
vention, the indirect extrusion apparatus and, in par 
ticular the gag means thereof, has been modified in 
construction so as to eliminate the production of the 
butt after each extrusion operation. To effect this 
result, the gag means is provided with a cavity aligned 
with the bore of the container. This cavity is adapted to 
receive billet material and is of sufficient shape to ab 
sorb the normal flow of billet material so that the entire 
material held in the container may be extruded. After 
an extrusion operation, it is simply necessary to retract 
the gag means with the billet held therein. The ex 
truded product may then be severed from the material 
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held in the gag means and the container reloaded for 
another extrusion operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation of the indirect extrusion 
press of the present invention; 

FIG. 2 is an enlarged cross-sectional view of the im 
proved gag means of the present invention; and 

FIG. 3 is a side elevation of an alternative embodi 
ment of the gag means of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As shown in FIG. 1, the indirect extrusion apparatus 
includes die assembly 1, a container 2 for holding a bil 
let of material in alignment with the die assembly and 
gag means 3 for moving the container over the con 
tainer and the billet material therethrough. Except for 
the gag means 3, the construction of the press shown in 
FIG. 1 may be the same as the press disclosed in appli 
cant's copending application, Ser. No. 89,841, filed 
Nov. 16, 1970. Generally, the die assembly 1 is 
mounted at one end to a platen 4 and at its other end 
holds a die means 1' through which the billet material is 
to be extruded. The container 2 is mounted for recipro 
cal movement on suitable guide structure 5 and has a 
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bore 6 in which the billet of material to be extruded is 
loaded. The bore is axially aligned with the die as 
sembly so that the container may be telescoped over 
the die assembly during an extrusion operation. The 
gag means in the form of a gag block 3' engages against 
the end of the container remote from the die assembly 
and die means and is mounted on the end of a hydrauli 
cally actuated ram 7. At the end of the container 
remote from the die assembly there is positioned a 
cutting device 8 having a cutting blade 9 adapted to be 
moved across the bore of the container for severing the 
extruded product as more fully described below. 
Finally, suitable heating means 10 are provided for 
heating the container and thus the billet material to be 
extruded. - 

In accordance with the teachings of the present in 
vention, the gag block 3" has a cavity 11 in its front sur 
face facing and in alignment with the bore 6 of the con 
tainer. In the presently preferred construction the cavi 
ty has a cross-sectional shape and size equal to the 
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cross-sectional shape and size of the bore through the 
container. Also, its depth is equal to the length of the 
butt that would normally be produced with conven 
tional indirect extrusion presses. Generally, this depth 
will be about one-tenth the length of the billet material 
being held in the container. This depth is sufficient to 
absorb the flow of billet material which occurs during 
the extrusion of all of the material held within the con 
tainer without interfering pressure reaction from the 
bottom surface of the cavity. In order to further assure. 
distortion free extrusion of the entire material of the 
billet held in the container, the gag means is insulated 
and heating means 12 are provided so that the tempera 
ture of the material in the gag structure may be main 
tained generally at the same level as the temperature of 
the material in the container. 

In operation of the improved indirect extrusion press 
of the present invention, a billet of material is first 
loaded into the container 2. The hydraulic ram is then 
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actuated to move the gag block 3' over the aligned bore 
6 of the container and into contact therewith. The con 
tainer with the billet is then forced forwardly toward 
the die assembly to bring the die means 1' into contact 
with the billet. With continued movement of the con 
tainer in this direction, the billet is first moved partially 
out of the end of the container remote from the die as 
sembly and into the cavity 11 of the gag block. Due to 
the engagement of the gag block with the container and 
the alignment of the cavity 11 with the bore of the con 
tainer, the material moved into the cavity is confined. 
Continued movement of the container over the die as 
sembly effects extrusion of the billet material through 
the die means 1'. At the same time, the pressure 
created during this extrusion and, in particular, during 
extrusion of the final portion of the billet material held 
in the container, causes the material held within the 
cavity 11 to flow tightly into engagement against the 
cavity walls. Thus, the material in the cavity will be 
held therein by frictional engagement of the walls with 
the cavity. 

After the container has been completely telescoped 
over the die assembly, the die means 1' will be 
generally aligned with the end of the container adjacent 
the gag means and may even be oriented slightly in the 
cavity 1 1. The gag means is then retracted; and due to 
the billet material being held in the cavity, the extruded 
product is drawn backwardly through the die means 1'. 
Retraction is continued until enough room is provided 
for actuation of the cutting blade 9 which may then be 
operated to sever the extruded product from the billet 
material held in the gag means. In extrusion operations, 
it is not necessary to perform this separate cutting 
operation. The mere retraction of the gag means with 
the billet material held therein will cause the billet 
material to be severed from the extruded product. The 
frictional hold of the die means on the extruded 
product will be enough to hold product during retrac 
tion of the gag means and cause it to break away from 
the billet material in the gag means. 

After the cutting operation, the severed product is 
removed from the die assembly and the container re 
loaded with a new billet of material. Each subsequent 
extrusion will effectively extrude an entire billet length 
of material while the cavity 11 will generally remain 
filled, with the billet material therein from the previous 
extrusion operations being replaced by new materials 
to the extent caused by the flow of the new materials 
into the cavity. 

FIG. 2 shows an alternative embodiment of the 
present invention in which the cutting device 8 has 
been eliminated. In this construction, the gag means 3 
is mounted on the end of the ram for movement trans 
versely of the axis of extrusion. To effect this move 
ment, suitable hydraulic means 13 is provided. With 
this construction, the extruded product may be severed 
from the billet material remaining in the gag block by 
simply actuating the hydraulic means 13 to move the 
gag block transversely of the container. This produces 
a shearing of the product from the remaining billet 
material. 
The above description has been made of the 

presently preferred embodiments of the invention. 
Generally, the press is used for extruding light metals 
such as aluminum, magnesium and so forth. It may also 

5 

O 

15 

25 

35 

40 

45 

SO 

55 

60 

65 

4 
be used, however, for extruding other metals and 
materials. Also, the shape and depth of the cavity in the 
gag block and/or the temperature of the material held 
thereby may be varied to produce different flow pat 
terns as found to be desirable when extruding different 
metals and shapes. 

I claim: 
1. In an indirect extrusion press having die means 

through which material is adapted to be extruded, an 
open ended container for holding a billet of said 
material positioned on one side of said die means for 
telescoping movement thereover, and gag means at the 
end of said container remote from said die means hav 
ing a surface for engaging against the remote end of the 
container and moving said container over said die 
means and the billet material therethrough, the im 
provement wherein: 

a. said gag means has a cavity formed in said surface 
facing and aligned with the remote end of said con 
tainer for receiving billet material, said cavity 
being disposed beyond the remote end of said con 
tainer. 

2. In an indirect extrusion press having die means 
through which material is adapted to be extruded, an 
open ended container for holding a billet of said 
material positioned on one side of said die means for 
telescoping movement thereover, and gag means at the 
end of said container remote from said die means for 
engaging against and moving said container over said 
die. means and the billet material therethrough, the im 
provement wherein: 

a. said gag means has a cavity therein facing and 
aligned with the remote end of said container for 
receiving billet material; and 

b. the cavity in said gag means has a cross-sectional 
size as great as that of the bore through said con 
tainer. 

3. The improvement according to claim 1 wherein: 
a. the cavity in said gag means has a depth equal to 

the length of the butt that would normally be 
required if the gag had no cavity therein. 

4. In an indirect extrusion press having die means 
through which material is adapted to be extruded, an 
open ended container for holding a billet of said 
material positioned on one side of said die means for 
telescoping movement thereover, and gag means at the 
end of said container remote from said die means for 
engaging against and moving said container over said 
die means and the billet material therethrough, the im 
provement wherein: 
a said gag means has a cavity therein facing and 

aligned with the remote end of said container for 
receiving billet material; and 

b. the cavity in said gag means has a depth sufficient 
to absorb the flow of billet material occurring on 
the one side of said die means during the extruding 
of all of the billet material within the container 
without interfering pressure reaction from the bot 
tom surface of said cavity aligned with the bore of 
the container. 

5. The improvement according to claim 4 wherein: 
... the cavity in said gag means has a cross-sectional 
shape generally corresponding to that of the bore 
through said container. 

6. The improvement according to claim 5 further 
comprising: 
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a. heating means for heating the container and gag 
means to heat the billet material therein to sub 
stantially equal temperatures. 

7. The improvement according to claim 4 further 
comprising: 
a means for shifting said gag means transversely of 

the axis of extrusion after extrusion of said materi 
all from the container to shear the billet material in 
the gag means from the extruded product. 

8. The improvement according to claim 4 further 
comprising: 

a. means for retracting said gag means after an extru 
sion operation from engagement with said con 
tainer; and 

b. cutting means for cutting the extruded product 
from the billet material held by said gag means 
after separation of said gag means and container. 

9. In the indirect extrusion of a billet of material 
through die means where the billet is held in an open 
ended container positioned on one side of the die 
means, the improvement comprising: 

a. confining billet material externally of the con 
tainer at the end remote from said die means to 
close said end; 

b. confining the billet material held by said container 
between the die means and the billet material at 
the remote end of the container; and 

c. extruding the confined billet material held in the 
container through said die means. 

10. The improvement according to claim 9 including: 
a. confining at the remote end of the container billet 

material having a thickness sufficient to absorb the 
flow of material occurring on the one side of said 
die means during the extruding of all of the billet 
material within the container. 

11. The improvement according to claim 10 includ 
ing: 

material of a cross-sectional shape generally cor 

5 

10 

15 

25 

30 

35 

a. confining at the remote end of the container billet 
40 

45 

50 

55 

60 

6 
responding to that of the billet material held in the 
container. 

12. The improvement according to claim 11 further 
comprising: 

a. moving the confined billet material at said remote 
end of the container away from the container after 
extrusion of the billet material held in the con 
tainer, and 

b. severing the extruded product from the confined 
billet material. 

13. The improvement according to claim 11 further 
comprising: 

a. maintaining the confined billet material at the 
remote end of the container at a temperature 
about equal to the temperature of the billet materi 
all held in said container during the extrusion 
operation. 

14. In the indirect extrusion of a billet of material 
through die means where the billet is held in an open 
ended container positioned on one side of the die 
means, the improvement comprising: 

a. moving the billet material into contact with said 
die means at one end of said container; 

b. moving the billet material partially out the other 
end of the container into a confined area; 

c. extruding the billet material remaining in the con 
tainer through said die means, and - d. severing the extruded product from the billet 
material in said confined area. 

15. The improvement according to claim 14 further 
comprising: 

a. placing a second billet of material in said container 
after the extrusion of the first mentioned billet 
material; 

b. placing the billet material held by said gag means 
during the previous extrusion against said other 
end of the container; and 

c. extruding the second billet material held in the 
container through said die means. 
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